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A UNIQUE MISSION AND DUAL ECONOMIC 3
AND SOCIAL PROJECT

Our dual economic and
social project
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OUR FOUR BUSINESS ACTIVITIES
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FOOD SAFETY & QUALITY:

A COMMON MISSION, CLEAR ACCOUNTABILITIES
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é FOOD SAFETY
—~a a scientific approach

“Food Safe?y First”
No compromise on Food Safety

Ingredients, processes,
traceability are under control to
design, produce and deliver
safe foods

The complementarity of two fields
ensuring Danone’s uniqueness and
key to achieve Danone’s mission

5335\ QUALITY

% s consumer driven

Outstanding products and experience

Convenient offer, great tasting products
with sustainable quality, responsible
communication, sustainable and
responsible production schemes
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ALLERGEN AND ALLERGY

Allergen

Antigen that produces an abnormally vigorous immune response.
GB/T 23779-

2009

Allergy is an abnormal immune response to food.
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ALLERGENIC FOODS

The Big-8 Other Priority Allergens ,
@ - 5 / ‘} eyfg
.
Milk Eggs Fish C;t:ls:;:::n ALIEK R
Tree Nuts Peanuts Wheat Soya ol 4 :“,'; :. | :‘; . e

Major allergenic foods
Account for about 90% of all food allergies
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FOOD ALLERGEN MANAGEMENT

» World widely exist
» No cure found yet

» Attention paid since 1990s
90

» CODEX list of 8 types of food allergens in 1999
1999 CODEX 8

» Food allergen management led by governments

Avoidance iIs the only choice
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FOOD ALLERGEN MANAGEMENT

Consumers who are allergic to things (population)
Known food allergen (hazards)

Two ways (contamination pathways, possibility)
As ingredient

Unintended presence

labelling

10

Cross contamination

® Farm

® Transportation

® Storage storage

® Manufacture, process,
packaging
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Regulation on implementation of food safety law (draft)
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FOOD ALLERGEN MANAGEMENT

Regulatory Threshold

Methods-based, safety assessment based,
risk assessment-based, statutorily derived

By FDA threshold working group

Allergen) . ‘ innovation
informing the food industry m for Iife

food allergy research
& resource program

s
= EuroPreval l\(o
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FOOD ALLERGEN MANAGEMENT

TO ENSURE THAT DANONE CREATES, MANUFACTURES AND DELIVERS
ITS PRODUCTS EVERYDAY WITH NO COMPROMISE ON FOOD SAFETY
BY STRICTLY FOLLOWING THE DANONE COMPLIANCE POLICY AND

Country
requirement

Anticipate

‘ Prevent DANONE FOOD SAFETY DIRECTIVE ~
DANONE & MHanage ALLERGEN MANAGEMENT i -\

BTt m s TR 2 TRENT
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ANALYTICAL TECHNIC — CONTROL CHECK FOR FOOD
ALLERGEN

14

» Incoming check of raw ingredient
» Labelling Final product

» Process control Cleaning validation
» Working station

“Free from...”

Free from ingredient
No cross contamination
Can not be detected
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* Intentional addition of allergens
»  Cross contamination
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FOOD ALLERGEN ANALYSIS

Q Q Q Q E Q Q

What are we testing for ?
True food allergies are an immunological response to specific food

proteins, target proteins or the genetic material that produce the
proteins (DNA)

Y N S

Alpha-lactalbumin

a_
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FOOD ALLERGEN TESTING TECHNIQUES
PROTEIN-BASED METHODS °

Enzyme-Linked Immunosorbnent Assay (ELISA)

Receptor-based methods
Widely used for allergen detection, based on the interaction between
specific antibodies and an antigen (food allergen).

Substrate
<Substmte . (%‘:g
Substrate /J 5\ Substme
4

% ({,‘? k\ Inhibitor

L Secondary antibody
ate
\conjug "IL
. Primary antibody ‘ antigen 4
"J l\\conjugate "J \ ,Capture antibody
el S

Direct ELISA Indirect ELISA Sandwich ELISA Competitive ELISA
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- FOOD ALLERGEN ANALYSIS

(@)

& PROTEIN-BASED METHODS
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FOOD ALLERGEN ANALYSIS
PROTEIN BASED

o q‘,ﬂ@

&

Liguid chromatography-
Mass Spectrometry Ny

Analyzing Detectad Signature Peplides -
Blelatartaticn T \ s —
S &° 5m =
Martina Koeberl, Dean Clarke, and @
cCqTe Quantitying Food
Andreas L. Lopata. J. Proteome Alergens usig

Res. 2014. __zma&mﬁmzi
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COMPARISON BETWEEN IMMUNOLOGICAL AND CHEMICAL ’s
METHOD FOR ALLERGEN ANALYSIS
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MS not for
routine analysis

Martina Koeberl, Dean Clarke, and
Andreas L. Lopata. J. Proteome

Res. 2014.
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DNA BASED METHOD 23
REAL PCR

targeting a segment of the gene coding for the allergenic or other proteins of interest and amplifying
only this DNA fragment to make it detectable.
Extensively used for allergen detection because of their ease in application using kits.

R = Reporter

Polymerization ( Q = Quencher

Forward
Primer Probe
8' > 3
3 5'
5'

2
5'

&
~

Strand Displacement g Q
Ej 2 : : Critical point
% ® o Design of primers and probe is important for
Cleavage % . specificity
s = 9 i « Sample prep
: » Cross contamination and target template
) « Baseline and Threshold definition
Complated .,;‘:;: \ L _® - Efficiency

* DNA extraction

5' . %
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PCR
PROS & CONS

+

v" The fact that PCR detects the
extremely stable DNA molecule
might be an advantage when
analyzing highly processed food.

v" Useful in cases where ELISAs are
not available (fish), reliable
(celery) or results questionable
(e.g. hydrolyzed proteins)

v Good method for verifying ELISA
or immunochemical assay results

v" Specific if well design

v" High throughput

v" Multi-screening (multiplex)
potential PC

v" Detect DNA not protein

v Qualitative

v’ Sample preparation and
analysis require skill

v" Cross-contamination
possibilities.

v' Target template can be a source
of contamination : DNA
templates are more
troublesome as contaminants

v Absence/Presence of DNA does
not indicate absence/presence
of protein
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CHALLENGES TO FOOD ALLERGEN DETECTION

Only few of the known allergens are characterized and available in
pure form

Highly purified proteins are not representative for food samples

There are no reference methods for allergens in food

CONFIDENTIAL & PRIVILEGED — Danone © Property — For Internal Use Only — Draft Document

@ DANONE ONE PLANET. ONE HEALTH



26

CHALLENGES TO FOOD ALLERGEN DETECTION

» Incomparable Results with Commercial Kits

No general agreement on the expression of reporting unit
ELISA/ LCMS

» Matrix effect

Interaction of the analyte with matrix, hinder extraction
Coextraction of matrix proteins bind with antibody. False positive

» Processing
Denatured, millard reaction, partial hydrolysis

» Extractability

Various processing impairs solubility of allergen
~75%, 80% extractability yield decrease after thermal processing
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Validate method for individual allergens and various matrices
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NEW TRENDS IN THE QUANTIFICATION OF FOOD
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Targeted proteomics in quantification of food allergens

Step 1 Step 2 Step 3

| Riginformatics for AOUA... | N | T Vivo verification of . | seed\. ! Svnthesis of the isofi SO ISP es ‘

peptide selection the selected peptides ‘ internal standard (AQUA Peptide)
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2 of LLOD and LLOQ of the native and

AQUA: Absolute quantitation Nagib Ahsan, et al. Journal of Proteomics. 2016.
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